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(54) THREE-DIMENSIONAL CAD SYSTEM AND RECORDING MEDIUM FOR THE SAME 

(57)Abstract: y ^ ' J " ~~ l ' VL 

PROBLEM TO BE SOLVED: To provide a three- 
dimensional CAD system which reduces the load of 
computation processing by a computer by greatly 
decreasing the amount of data and makes the handling 
of planes consistent 

SOLUTION: This three-dimensional CAD system sets 
basic figure elements (PL, LL t SL, and VL) by using 
straight line coordinates, area coordinates, or volume 
coordinate parameters and connects the set basic figure 
elements continuously to generate a basic figure. The 
basic figure elements constituting the generated basic 
figure are deformed while enabled to be continuously 
differentiated to generate a desirable solid figure 
(identical topology figure). Thus all planes are 
approximated and represented by a patch to make the 
handling of the planes consistent, the amount of data for 
rendering the figure is greatly reduced, and the load of 
the computation processing by the computer is reduced. 
It is decided whether or not an element may be deleted 
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by a reference counter RC showing whether or not the element is a constitution factor for 
other elements. 
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©aMWiOjfiP (x. y. z ) tt, raflPMR&flUl 
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(3 1 = 0<D££<DdP/d/3 lt^l h;UT 
flb», al = 0, /3 1 = 10i^®dP/dal-C^ 30 

So 

[0 04 5] &*5. SCCiS«(D»^». 
Tab = ( All - AlO ) / 3 * 
T£ = - 

+ 



•••(10) 

[0 04 3] ffi«^y-*£Pifl (a 1. /3 1)tC*fl£ 
LrH^Pfl (x. y. z) {c^«3tiSiKfi*LE±© 
fil^^hJl/PIt Cft^^CDSSIIS^^-^a 
1. jSliMfflL-r. BBS*SE±0*P0 3^S*B» 

^tt^SC (11) r*b£ft£ : 



£2' -(11) 
XcTab = ( AlO - All ) / 3 

A12 = 2. 0 x AlO + All 
A13 = AlO +2.0 XAll 

t**), cn*±RL/fc^iRs: (in cciassrttfe 

Si. 
P (x, 

1 ) 

P (x, 
/3 1 

<t 0 jiff <DfflR3i3l*s« 6 ft * o 
[0 04 6] c©a?«*fc5d>0»K»WJ*&<t, 
(al, /3 1 ) = ( 1 , 0 ) CD£^P (x, y, z ) = 
AlOittO, (al, /31) = (0. l)CDi#P 
(x, y, z) = An£&£©T\ J»S3RLE«. -eti 

*ft»HK*<* h;vAm Anr-at>3nsjg^PA, p 
B^ciw^o (in 

-^/8irft»t4i, *PA^6*PBiClBj^5J»S 
SRLE±<DSJfi^^ FJH^dP/d^ 1 CCOOT, 
JfcSCl 2) #»6tt4 : 



z ) = AlO a 1 + All ( 1 - a 



z ) = AlO (1-/31) + All 



3 x a 2 AlO 
3 x ( a l - 2 x 
- 3 x (£ 2 - 2 x 
+ 3 x & l All 

[0 04 7] j9^PAr©«S*LEoe«^^ h;UT 
fialt ±S(12)t', (ol. |81) = (1. 0) 
iT&CiCcJ:!), 40 
T/3 a = 3 X A12 

tmfrM>. S/c, a^PBtO^LE©^^ 
hJUTa btcotvctt. HSKOT. *PB^6*PA 
ec^5««3RLE±©««^^ h;UTa= d P/d a 
l*Ctel>T (a, /3) = (1, 0) int. 
Tab = 3 x A 13 

^h^Al2, Al3(D3fS<fctt£ 
[0 048] 4SWSPAr<Z>«tRil»14*«feo 

o«»*LE*«JBr4»^«:« fc «S.^PBr©ijL^ so 



a 1 
£ 1 



» 1 ) 
a 1 ) 



( AlO + A12 ) 
( All + A 13 ) 

••(12) 

* hJi/AiiS^JU^^ h;UAi3£ffig«:^{b-r£c t 
«*PBr<OS«a6BStt*»ftoo|8B3RLE 
tc«. «*PAT-<DK«£/<# MI/AlOR 
h;UAi2£ffig0C^{tT£C<t#t?#£ o ft 
*j t j8,i»PAX»«*PB«CfeW4*$^^ FW, * 
n-en, ^^hil'dPVd/Sl^lidPVda 
1 2 (D5£&C (al. |81) = (1, 0)XB(1, 0) 

b r ft^Ji^ $ r l ^ISI l e * a»r * » 

^fctt, jg*PB©4S*^f hJl/Aii<0*X«4a*PA 
[0 04 9] Sfe, RJfJRLEO^-irfltatt, ±3iO 
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mm<o%h^*m±m. s,^i/o^>xno. 

[0 05 0] 06 (2) tt. tS4iW2^iSl 
LEI, LE2**«<0S^PBr«»il«CCL/'ra«l 

B3RLE1. LE 2^g*gii^C-r^>^«, ^PB^C 
fcWSiMffll^ h;UTba, Tbc^tBSfciEffltrtcTtUi 10 

ba, Tbc<Dg<* I Tba I, I Tbc I *raOKT*i«J: 

[0 05 1] (2) II1SE 

•••) ^/^^-^iT^^CD^n^S; (t&Rtf, 3# 20 
[OO5 2]IggSE0f-^«J&K, JittWKltt, 
S E t ^HUffiS* (Hft^*) SE 
(n = 3. 4, •••) . ffi(Z>n«Wfa (ttffi) . AffH«P 

hNo. . v^*;^^ (7^^) (z^-;>* 
Sab = 1 - (a2 + /32) 
Sbc = 1 - (/S2 + r2) 
Sea = 1 - (r2+a2) 
ia2, 02, T2BiaSbc, Sea, 

sa b*r$mffiicmttmmmmm~c$>z> 0 commm 

UUa2. 02, t2%#J> bsic-o^xo^mm* 

P = P <«2, £2, r2) 
tctcL, 3kfr&*). »0C, (1 7) <DX%&m*)iL* 

1- (a2+/32+r2) = 0 

[0056] mt&ftmzmtfzt. #-{>bs%m&A 

«2=1, fl2 = T2 = Oift0, H^B±tC*yC»/c» 
a2 = 0. 52=1. r2 = 0i^l H.«£C± 
CCfct^fc»^». a2 = /32 = 0. r 2= 1 

a2 + /32 + r2 = 1 
tl^lHtt^ftO, 3 PB, PC(t ffi 

( a 2 . 0 2. r 2 ) = (1,0,0), (0, 
1.0). (0,0, 1) KSRhfrT*. ^/c v #«CCCK 
SfhB, HftBBSSSEttt. M.-SPA, PB, P 
Cffl6C3oO«»«La b. Lbc, Lca^ fft 



(8) ^P32 001-250130 

14 

WJhffl, E*MlMI/0^>^No. ««« 
CCX\ ffig^SECDniacDH^fc^-^^L-C 

0 tfctt**« LT *EK O ft: 

[0 05 3] ft**, ffifSRSEfconrtt. ff«<DS^fli 
(nfl*) iSia^y-^a, 0, r. 

«&C8B-^a2. j8 2, t2, •••*ffll>T»9iT£, 
[0 0 54] (A)=ftffiS*(=^^) SEt: 

aH©»wi«c*3o<3r>tn (a«) . 

ffiSH« (a 2. £2. r2) 

[0 0 5 5] = <n = 3) Bffl»**P^-»f-4r*« 
C>&*B^CCtt % H 7 CC5VT<fc 5 CC. Sff»(Z>ffi# r i j CD 
iE=fl»AABC«:»Lr*-r>hS%3e». 3^(D/Jn 
Zft^ASAB, ASBC, ASCAtcK#U #/h= 
AJBASAB. ASBC, AS CAOliS a b , Sb 
c , S c a 



-•(13) 
■••(14) 
•••(15) 

mmm <x. y. z > tc^«s 

h;bP*^SC (16) 
■•(16) 



-(17) 

5$ < 1 7) 2 0©=flil|;^^-^ 

40 («|^« % c*2, /3 2) Offi*5^*tltf, ^OcDHftffJ 
(0d^.tf, t2) ©fitt£*5 0 
[0 0 5 7] CCDct 5 CC. =^ffi^*^T/c^C7)ffiffll^ 
« (a2. /S2. t 2) CC», 

•••(18) 

(rtSBWai^^h;!/) Vs4ftJiiLnor*5i^ 

[0058] mmmm < a 2 , 02, r 2 > m**# 

(x, y) ^6St»"C#4Sft©T, Cti6(DB8««, 
a 2 = l-/32-r2 



50 



15 



£2 = p 
r 2 = q 

( p . q ) ten it a + s + t = i ora^^s-rs c 

ia(o2, £2. r2)«W6*<D3ool 

5C, ^£ = MJAABCK:ol>T. (p. 
q) Vft%ll,tc£$<D3'Z><D=mZ<DWmtb&mtoL,X 
&tc. CCDJz^lcmm&U (a 2, /3 2. r2) 

(p, q) CC^JtCvT -5*0=^*10 



(9) ^2 00 1 -2 50 1 3 0 
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*7C^Wr©«fRP (x. y. z) tt, 3CCCIM! 
fS<fc5&ffi»ffi« (or 2. £2. r2)©(SZXSCC 

[0 0 5 9 ] B7CC7KS\fc5K:. HlMBBSf^ - * 
ggfffl(c*2. /3 2, r2)tcjtJj£Ul?ri(x, y, 
z) &c^«3ft4ffig^SE±©ttH*<* h-rt/Ptt, C 

H*SE±O^P©3^7cffiJBfta«iLT t ycSJO 
9) r3l*>3*i* : 



P = A20 a 2 J + A 21 £ 2 3 
+ A23 a2' (S2 
+ A25 £ 2 2 r 2 
+ A27 r2 2 a2 
+ A29 a 2 
[0 06 0] CCr, ^^^h^A20-29«, 30 
(E-S=iMS^MPA, PB, PC) (Dm&^t 

#£K»Jffli-'<* h;u (W^JiJtaJ^^ h;u) Tab, Tb 
a, Tbc, Tcb, Tea, Tac. Rc>\ 1 
* hJU (rtSBSlim*^^ hJb) V sCDItl OfflOSdtSU^ 
»J&>6>£ffiS*l4. O*0> A20-A22=1S^PA-P 
CCD^PaSISffl, A23=3X (A20+TabK A24 = 
3X (A21+Tba) . A25=3X (A21+Tbc) , A26 
= 3x (A 22+ Tcb) . A27=3X (A22+Tca) , A 
28= 3 X (A20+Tac) , A29=2X (A20+A21+A 
22+Tab+Tba+Tbc+Tcb+Tca+Tac+ 3xVs ) 

20-A22Zi^©JfflI^^ hJUTab. Tba;Tbc, Tcb; T 
ca, Tac: Vs%*n«etin-*J!/ffitR*CCg:ft1±to« 

[0 06 1 ] ±aS©^»SC (19)(J, = ftffig3RS E 

t©«tiMR±-c«« mm) wmPEcowm^ (id 

{c-ao«ctffttf4 6&W HIS, WMLabtco 
or 2 + /3 2 = 1 fecfc^ r2 = 0 

3W£:srr£©T\ cn^s ( 1 8) 6cftA-r&<fc, 

P (x, y, z ) = (1/3) 
+ (5/2 7 ) ( Tab + Tba 
+ (2/9 ) V s 

Tab = ( A21 - A20 ) /3 ★ 
P (x. y. z ) = ( 1/3 ) 

+ (2/9 ) V s 
tft4©r, XOTIHOfhtt2/9Vect(!:& 
*C£jWK*. oil ^IW^^hJl/VsWs 



(19) 



A22 r2 J 
A24 a2 82* 
A26 /3 2 r 2 2 
A2S r2 a2 2 

£2 r2 

^ (11) #«*hS, ra«{C, tt©«IMBL be, L c 

8) HftISi S E t a b - L c a 

20 t?Affi£gt3iLTO£ e S(19) K&OTMif 
I8^y-j? (a2. /32. r2) (1. 0. 

o) v (0,1,0), (0,0. i) £-r*i« k jh^ 

h;UA20-A22T'^t>?tl^H^PA. PB, PC 

[0 0 6 2 ] H7CC*Jl*r. H^PA, PBra©»l?« 
Lab±fC*jWSA'7y-^fia2= 1/3, /3 2 = 2 
/3, r2 = 0©W^Pab, Rc>\ a2 = 2/3, 
£2=1/3, r 2 = OCD^Rg^Pb a (2. 
30 m®^5 b^Tab, TbaCC*fj£-j-4*r*0. ffeO^W 
SLbc, LcaCDWa^Pbc, PcblPca, P 

Vsft H 7 CC "x " EP-C^-T a2=l/3, |S2=1 
/3, t2= l/3©^So*^«O^Brt*U»MiCC*f 
JfiU =ftffiS*SE t©*^Mfflr©K6*/EI*«: 

[0 0 6 3 ] SC ( 1 9) tCfeCiT. («2, 0 2, r 
2) = (1/3, 1/3, 1/3) £-T*<b. 
( A20 + A21 + A22 ) 
+ Tbc + Tcb + Tea + Tac ) 
-(20) 

★ Tba = ( A20 - A 21 ) /3 
Tab + Tba = 0 

( A20 4- A21 + A22 ) 

•(21) 

= 0 ffi«¥ffi*^*>L. ccD^ttrrtSB 



Lea 4>iCi^T** 



50 
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<DT$>£ fl ttfc. rtlTOWflli*^* h;i/Vsco»aHB (ir 

:7*JUh«I) iUtVs = OfflSLt*<Ct#t* 
[0 0 6 4] CB] Hftffi <E3fl'***> MRSEq : 

ti6©«ttfll^6*5£3ti*(»»[^^ hJ^ffl^t, ffi 
(a2, £2. r2, 52)£/^>-££L * 

Sab = (1/2) { 1 - (a 2 + 02 ) } 
Sbc = (1/2) (1- (/32 + r2) } 
Scd = (1/2) { 1 - (r2 + 52 ) } 
Sda = (1/2) { 1 - (52 + c*2 ) } 



(10) ftffl 2 0 0 1 - 2 5 0 1 3 0 

18 



[0 06 5 ] H«« (n = 4) ffi»ffi«^-*-**ffl 
A* r 1 j o$5I«^ r i j (DiEHfcJI5ABCD&c*fl/ 

ab, Sbc, Scd, SdateK^U g=#JI3<Dffi 
(2 2 ) - (2 5) ©ct5*C»#*to-r : 



(22) 
(23) 
(24) 
(2 5) 



★ <P. 
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2, 182, r2. ^2tC<tor, (x, y, z) 

1 - (o2+,S2+t2 + 52) = 0 
*/c> 2 0©QMffii^7^-^ (0flittf> a2, 0 
2) (DffijtfifcStitf. «4oCDHft»©I&*A^D©ffi 

AK. t2, 5 2) <Offi«SS 4. 3 =ftJg<D= 
o©fflSlffiS ( a 2 , /3 2 . t 2 ) «rEHO(DHuBtl^«3fc 
<cr2. /32, r2, S2 ) tcWgaStTSCiteJ: 
0, RCIIRtE9fl)nnntlX(a2, 0 2. r 

2, 52) -c»»rsc4#rcs*. 
[0 0 6 7 ] =«ffig*s e t (om&tmmtc, mnm 
mmmm ( a 2 . e 2 , r 2 , 5 2 > hjwmwjk: 

IL'Xfc~e<bZ>ttl. Htt2o(Dtta«c^7^-^ (p. 

q) ra>6ft#rT£4H#(Dr, iggtCTj^ctSK:, c 

+ r2 



[0 06 6]^ M«li^7^-^a2 f 
2. r2, 52CCfe^ (2 6) CC7F-rM«6*«*S: 



/3 



•» (2 6) 

q) SC#tLTa2 + /3 2+r2 + 5 2 = 1 <DM% 



30 



a2 = 1 - 

<3 2 = p - 

r2 = p x 

52 = q - 



P - 
T 2 

q 

r 2 



<fc5Cc, ffi«(a2. £2. r2. 5 2 ) fctf5J6*>E3o 
*feS^(DiE^ABCD^H±a)2^7nii[tfJ^ 

« (p. q) r#«ofc±*©#iiffi*ft*ft©ffi» 

M«aSI(a2, jS2. r2, 8 2) frb^XTtm 

mstsp (x, y, z) ^<d^««, m«> onstt 

(a2, /3 2. r2, 5 2 ) Koi^C «»3tCl83^SC* 

[0 06 8 1 08 tc^rr <k 5 «: k Qftfl£HaffifR'*7 
-*K*fj£LTSS£HJ <x. y. z)5C?«?nSIS 

=ftffiKSRSE t©a(ll). (19) «e 
3&m&T?2&i (2 7) ©cfc^&C^JirSCi^T**, 
fflCDlfiMtStcfeli-Ct*. NURB SffifflQn x m = 4 x 



p = 



+ 
+ 

+ 

+ 

+ 



02 

r 2 
52 
a2 



A40 a2 3 
A 44 a 2* 
A46 £ 2 2 
A4S r 2* 
A 50 5 2 2 
A52 52 a2£2 
A 54 £ 2 r2 52 
ffiWL-^ 2 V >\s A 50- A 55te, 4 O 
ij&PA, PB. PC, PD) OH 
h;k 8o (SlS^^ = ^^c7)MS) cd*H 
©Jffl)*^^ h^Tab, Tba, Tbc, Tcb. Ted. Tdc, T 
da, Tad. RO\ 4 oCDffirt$IJfflI^^ h )l V sa, Vsb, 

vsc. vsdott i 6«©«ifflaj»3&>6»a3ns. 

0, A40-A43=H^PA~PD<D^PdJ^lii, A 44 



+ A4102 3 + A42 r2 J + A43 52 J 



A45 a2 
A47 0 2 
A49 T2 
A 51 5 2 



02 1 
T2 2 
52' 
«2 l 



r2 
a2 



[0 06 9 ] ccr. 



A 53 a 2 0 2 

A55 r2 52 
= 3 X (A 40+ Tab) 
46= 3 X (A41+Tbc) 



50 



- (2 7) 

A 45= 3 X (A4l+Tba) , A 
A47= 3 X (A42+Tcb) , 
A48=3x (A42+Tcd) . A49=3x (A43+Td 
c) . A50=3X (A43+Tda) . A 51= 3 X (A40+ 
Tad) , A52=9X ( A 40+ T ab+ T ad+ V sa) . A 53 
= 9X ( A4l+Tbc+Tba+Vsb) , A 54= 9 x (A42 
+ Tcd+ Tcb+ Vsc) % A 55= 9 X (A43+Tda+Tdc 
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+ Vsd> T'&& 0 &*>\ CVHtth^frmmSLkV 

* MI/A20— A22ROW#-^^ h^Tab, Tba; Tbc, 
Tcb; Ted. Tdc; Tda. Tad;Vsa, Vsb. Vsc, V 

[0 0 7 0 ] ccneuw (2 7) f>«^o«9MRM:oc» 

■a*. at«4o*>&tR»o*iftas (id cc— aoa 

a 2 + /3 2 - 1 fcJ:c>* r 2 = 8 2 = 0 
:M5fcftTS<D-C, cn^S (2 7) tCttAT*<fc. * 
IB. a ( 1 1 ) 3d»nSo RttCC* thDJUWLb c 

5£tt* E3ftISSSEq©SSILa b^Ldat^b 
AD^S^LTl^. «c*j. S (27) (CfetsT (a 
2. j82, r2. 5 2) * (1. 0, 0. 0) , (0. 
1,0,0), (0.0,1,0), (0,0,0, 
1) <hT*itf, ^n-^n, IR*^* h^A20^A2^W 

[0 07 1 ]&te, mmW^Z h^Tab, Tba, Tbc, 
Tcb, Ted, Tdc, Tda. Tad&C-?l>TteSftMg|g S 

e t x*w.wLtcb<D£mmx~foz> 0 mftftm^z h;uv 

sa, Vsb, Vsc. Vsdte, ^8CC "x" EHr^TE3ftJf$ 
S/^-rf-* (a 2. /32, r2, ^2) ^ ^ 



tl^in, (4/9, 2/9, 1/9, 2/9) Cp=1 

/3. q=l/3), (2/9, 4/9, 2/9, 1/ 

9) Cp = 2/3, q=l/3). (1/9. 2/9, 

4/9, 2/9) Cp = 2/3, q = 2/3) > (2/* 

P = P (a2, £ 2, r2, y 2) 
1- <a2 +g 2 +r 2 + -+ i/ 2) = 0 

&*5. S(29)tt. ^S(3 0) - (3 2) C[>RI^*>« * t>m\&Z tl*> 
1 - (a2 + /32) = k2 Sab 
1 - (/32 + r 2) = k2 Sbc 
1 - (T2 + S2) = k2 Scd 



(11) ^2 00 1 -2 50 1 3 0 

20 

*9. 1/9, 2/9, 4/9) (p = 2/3, q=l/ 

3) (D&iwfRLtcmftmm&cttfcL, iiut, c 

&o */c fc rtaMW.£/<* HUVsa. Vsb, Vsc, Vsd 
OSiSfil (?y*J\sba) £L,XVsa= Vsb=Vsc= V 

sd= 0 4fior*s< cim, c©f7*^n* 

10 [0 0 7 2 ] m 1 0 6£. iE*»0»JMRL a b-Ld a 
hJUTab. Tba, Tbc, Tcb. Ted. Tdc. Tda. Tad 

<D^t&9jki>xi<>z> 0 mi oicte^x. me (2) cd*h 

WiSL ab-Ld a <Dij8«&P A^ P D tCteWSiM®^* 
hJbTad. Tab; Tba. Tbc; Tcb, Ted ; Tdc. Tda 
iCHCgt^tMLda, LabiLab, Lb 
c;Lbc, Lcd;Lcd, Lda; (DM"C^|pJ*— 
aS^iKfolStC-rsCiCCcfcO. WLab-Lda 
20 *iEj&» (a) ^6, »^»PA^PDr««3WJt«Lfc 
PBfctt (b) ^£S»3#rC»S. 
[0 0 7 3] CO nflISX:BSJRSWB, HBW 

(c^-r^i, si i &C7jvr<fc5K:, ffiStt r i j cdie 

n ftiA B C - Niffil^ n ftMSlS^ 7^ - ^ 

8) , (2 9) HfiOSLL. nffl©ffi«ffi«A^--*(D 
fiite. 2^EMOia Sab. Sna) 

©ff*ne*ti«. m<D±x<Dmmm^^^-^<Dimtm 

: 

-(28) 
- (2 9) 



1- (»>2 + a2) = k2 Sna 



Sab+Sbc+Scd 
k2 = n - 2 
tctcb, Sab, Sbc, Scd. Sna&i, UlA 
N, BC, CD, NA<D±&c£o/hHftfl5ASA 
B. ASBC, ASCD. AS N A<E>Hff«"C* 0 , 
JBttBtSk2tt> HfliABC <n = 3)<Di# 

^k2 = L (n = 4) COig^k 2=2 

ttj;&<DX$>& 0 
[0 074] C 3 D fittRJRV E 

ftf*S*VE«:oc»Ttt, H«cc. -««c. ★ 
P = P (a3, (33, r3, 



+-+Sna = 



•••(30) 

- (3 1) 

- (3 2) 

★ r i j oiEnffimc-o^r^<>r> bv&m&>, #^>h 

fVa, Vb, Vc. Vn^I*(nffi*)* 
111^7y-^ia3. £3, r3, •-, u3jW£i 

C(DS^ ;?C5£ (3 3) . (3 4) ^SL, (n- 

i > <D&mw&mmm'*u-z <w*.«* «3. £ 

3, r3-, /x3) (0f*.tf. v3)Offlttg*S: 
M3) - (3 3) 



1- (a3 + £3+r 3+-+ju3) = 0 



(34) 



(12) 



001-250130 
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ttfc. 5£ (34) tt. 



^(3 5) - (37) * ^tHStlS 

1- (a3 + |83 + r3+- ) = k3-Va 

1 - (/33 + r3+- + »• ) = k3 • Vb 

1 - (r3+- + ■•• +•■• ) - k3 • Vc 



(• 



+ /i3 + a3) = k3 • Vn 



+ Vn = 1 



[0 0 7 5] tctcL. 
^iik3= 1 ittO 



Va+Vb+Vc+ 
k 3 = n - 3 
Va. Vb, Vc, Vnit 

lEEHMf* (n = 4) 

EqtaW-iCitfr*. */c. B12 (1)©J:5 
feiE/NlttABCDEFGH <n = 6) 0»^«Cttk 3 
= 3460. cnccS^C^-CAffi^S^VEh^^T 
SCimSo *fc. C<D&W& (nltt) ftSMtl 
^^-#Cc»jc60r3lffilH <x. y. z 3*i 
4iEfl«*VErt»©ffi«-^^ h^P (a 3. /S3, r 
3, iy3)tt, a(19), (2 7) £l5J«tC, ft 

*.«. its mot mm* 

a3 + /33 + r3 + 53 + 



SSOjftV (p, q. r) atflfCOIrrCJfcSC (3 9) ©J:* 



- (3 5) 

- (3 6) 

- (3 7) 

10* tfcglgV E q ^>aI#J?*V E h ft <5f<D*JMK (880 

sad i) *c— *jraf«5S ( 1 9 > . (27) 

SC— SfcT & C <h Aqn^A 6 £ C <t * £ . 
[0 07 6 ]#)*(*> Af(W*VEh«:o^tB, 8 
o0Anftftft£tt'*7^~«a3. £3, r3. £ 
3, S3. 77 3, 0 3tl 012 <2>0Xfc5K:, ftffl 
r 1 J ©iE/xEttA B C D E F G H*rt^ V (p. q, 
r)xmmbX (ftSVMOp, q, rttteWfftffi 

£3 + U + 7/3 + 03 -1 

•••(3 8) 

[0 0 7 7] 



20 



p = 


A60 


a3 3 




A 61 


+ 


A 64 


e 3 3 


+ 


A 65 


+ 


A 68 


a3 2 


0 3 


+ 


+ 


A 70 


0 3 2 


r 3 


+ 


+ 


A72 


r 3 2 


5 3 


+ 


+ 


A 74 


S3 2 


a3 


+ 


+ 


A 76 


a3 2 


£ 3 


+ 


+ 


A 78 


£ 3 2 


£3 


+ 


+ 


A 80 


0 3 2 


S3 


+ 


+ 


A 82 


S 3 2 


7? 3 


+ 


+ 


A 84 


r 3 2 


7? 3 


+ 


+ 


A 86 


t?3 2 


(9 3 


+ 


+ 


A 88 


53 1 


(9 3 


+ 


+ 


A 90 


e 3 2 


53 


+ 


+ 


A 92 


53 


a3 


03 


+ 


A 94 


<3 3 


r 3 


53 




A 96 


0 3 


£ 3 


S3 


+ 


A 98 


£3 


r?3 


e 3 


+ 


A AO 


£ 3 


<*3 


03 


+ 


AA2 


53 


£3 


£ 3 


+ 


AA4 


£3 


5 3 


r3 


+ 


A A6 


r 3 


r?3 


S3 


+ 


AA8 


7?3 


r 3 


53 


+ 


ABO 


53 


0 3 


r?3 


+ 


A 82 


0 3 


53 


a3 



0 3 3 + 
S3 5 + 
A69 a 3 
A71 <3 3 
A73 r3 
A75 53 
A77 a 3 
A79 £ 3 
A 81 0 3 
A83 S3 
A85 r3 
A87 77 3 
A89 5 3 
A91 6 3 



+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 



A93 a 3 
A 95 r3 
A 97 £ 3 
A 99 S3 
AA1 a 3 
A A3 S 3 
AA5 /3 3 
AA7 7? 3 
A A9 r 3 
AB1 0 3 
AB3 5 3 



A 62 T3 3 
A66 7?3 3 
£3 2 
r 3 2 
53 2 
a3 2 
£ 3 2 
S3 2 
S3 2 

7?3 2 
77 3 2 

6 3 2 

e 3 2 

53 2 
53 
53 
S3 

7?3 

03 
£ 3 
r3 
S3 
5 3 

7?3 

a3 



A63 5 3 3 
A67 <9 3 5 



r 3 
a 3 

773 

£ 3 
S3 
a 3 

773 

a3 

e 3 

r 3 
£ 3 
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+ 


AB4 a 3 


c 3 


e 3 




A B5 


£ 3 


0 3 


S3 


+ 


AB6 /3 3 


£ 3 


<5" 3 


+ 


A B7 


a3 


£ 3 


r 3 


+ 


AB8 a 3 


17 3 


5-3 


+ 


A B9 


0 3 


a3 


r 3 


+ 


ACO 0 3 


a3 


t 3 


+ 


A CI 7? 3 


&3 


£ 3 


+ 


AC2 £ 3 


r 3 


6 3 


+ 


AC3 


7? 3 


£ 3 


53 



[0 0 7 8] C Cr\ ff&^P hJl/A60^AC3tt. AB 
<*£«U£^£ 8 0<D*gWB&£>^§?BK: 

«ffl*uffli-^ * h M&ftmm^ # b j^m. it 6 4 mom io 
«be»> *6»msn*36^ a*, is 

r = OHH^ £ 3 = 4: 3 = 77 3 = 9 3 = 0 £ LT#& 
<b, HHftKSRSEaT^teESA^BmiffiaABCD 
*©4>©i&t). Cti4?«S (3 9) (C^rtlfe* 

EHSf*S*S E qO^S (27) 

fft©«wn«:oc^r*>W*ft**E"CCti*ll*«)* 
cims. a^r, ^fgs (39) KABflMztttii 

[0 0 7 9 ] Hffl±». iLftKSRV Ert»©-a«sM!4 
Sti4»^*^ttC»©T, BB#S*VEq t £Bf*S 20 

Ivep Rtf A®f*ssv e h £®g^s e ra:f*g^ 

Btttt*©*fi^*»c. BlOBVir-* CHL«* « 
IMS (AIR) > *#*B) <DJ>k «*.«. i+fiit&ffl^fiJ 

at Maws*?** h , m^/mmmcoy-? 

[0 08 0] CA] HB*«*VEq :HB*BBRVE 

^ffir^$n^ffi<Dm.^i^^O7 :r -^^^*40 

P = Ala 3 + A2 a 2 <3 



- (3 9) 

[0 0 8 1 ] C B3 Sffi(*S^V E p : EBf*K*V E 
P». ±T2ocDHftffli, cn6<D=ftffltcSB*si3 
ooHft B#» 0 5 ^ fclM* <hbTSt*jt$ft£fe<E> 

Cn6Mffif-^^tfc^ E3fflf*S^VEqi 
pm »»Br««3ft4BOIE*-¥>«»«©^-4rfc 

a£ft£ 0 

[0 0 8 2 ] CCD ABttMRVEh : /aB*W*VE 
htt. ±T2o©0ftIi > Cft&©EHftBCC»#S4 

q. VEpiHML »IWT«J«3ftiB©n«a^»f|i 

[0083] c(d»w©— ^jswtcfei»r«. &L±nm 
Ltcmmmm^vs-z (a. s, r. -o ccib^-*» 

njfc (Wc. 1*320 USACCKSM (tt<R> &C>'B (A 

b> <D&m*mmu, mmm^mB^mmcnmo 

%5pjffl L fc— SISfiW tc *$C » T « k c ft 6 offi ^ > - 
£ (JUT. IB#a, -rtt— Wtc*IB-r*o > K*f 
JEOTUffiBI (x. y. z) CC3?*Sft6*fi*©ffl» 
h;up«, fflS, SC < 1 1 > . (19). (27) 

a", "aa/3", M a/3/3", -<D:£T &C^* h 

;i/«»Ai, a 2, A3, "*mMcwm&^-rmm^ 

a^LE±Ri>*B^SE±<D^P03^7cll 

«iit». ^st (40) ©j:5tt«3**3»a:t?a3»3 

ft, At*S*VErtSB<D^P©3^C7nffit8fiCCoiir 



[0 0 8 4] C<DJ:5&tt:3^:*lgSC», B^cDJgj^* 

P = Al a 2 4- A2 a £ 



+ A3 a tf 2 + - 

- (40) 



+ A3 ^ r + 



[0 0 8 5] C^P^a^TtCAD^XfArU C 50 CDcfc^C, 



••(4 1) 



(14) 
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[0 086] CSBXBJ&Df-- 3f«jt3 tE#<DC A D 

83n5?cfttcij, mwzmrzffi, is, $M&~mm 10 

CD/c&CD— rxDmikM it/t, C cD^BflcD— USS^JiC 

MiPE, IJl^tLE. ffiggtS E&O'&ft: 
ffiRVEftSHHrif'-atHHSiOriai 3KiSrJ:5 
SC. *V>*LP, SP. VPtfflC>tBIW<ltt^« 

[ o o 8 7 ] a l 3 tc*si»r . .SSj&p e zm.t>ir& V 

xhPL«. a nr t » mm. 3 '-Xjcmum 

(x. y, z) fcSMrTM&fiiT 1 -* PC%i-*fe^. 
f£gS L E Sr^fcT jg 'J * F L L «. iMteiHS^m L E CD 20 

-* (^t> < > h ^tastffi^fato-r * 

s p . mmmmmom^mm^ 1> f * <e l < &*ffirt m 

V (ffl*f3£«) 3J[flEfiSRVE*«*>-rS[(* 

hvLtt, mmt^mw^Lwmmv K*wfc$ 30 

6ffig^£f^lT£Wlffl*^>#VP&£-£&0„ ^g- 
. >J X h P L . SUXFL LRtfS 'J X h S L 'J 
X KC(i. t U>^*^>^RC^iaW6tl. CCD 
'J7t U>**;r>>*RCK:« v (,>< OCDSSfr>!»6#flg 

[0 088] CCDJ^fclg^M&^ofc^-*^* 
Sffl-TSi. ^gsgVE, SE. LE4BIJ^TSti^ 

oTl>£cl>C££S£12L/ci:. Wa-TSM^JSSE, IS 40 
gglLE. .^SSRPECD^-^^HU^-rSCiKfte. 
CCDSWCD— Hifi^T-W. A'JXhPL, |g 'J * h L L 
Stfffiyx hSLMX FteWrU? t U>X*^>^RC 

#!Stte>ft-ct,>-2>cD-c. ccDJ:5%t§^ 

mm<Di-7-ru>xn$(7--$mmm "0" *^T<t 

[0 08 9] O^ACD^] 0 1 4(i. CCDfPJCC 
J:S3^7cCAD->Xt-acd^- K^xr^fiKpiJ^Tnr 
:/p ? i>0-C&-2> o CCDWriS. ^-r-Ali. CPU 50 
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<**Sfta*lg) 1. IBttttjE2. K*"*** 
^(DAtim^m. 3 . r ^ X^U^CDSt^g^ V 

vi'zm<Diiit)$m5%ffiz.. cn6<D^gi-5«, . 

flriJffiJ-r&C PU 1 W. Bf^cD^py^ A&Cfi£-?-C*t*CD 

w»*m». *xtc co»w«:j:<&3iX7cia»jaa*tt> 
fgwcc^f-rs. ea^B2». s^^o^^a. 

/crom (Rm#ffl^*'j) . 

•f Xi' (HDD) KD-ROMF7-f^/F 

D(7a-;b'^f^i') F 5 -Y ^cD?f §|3fEtt»^#> 

[00 90] sfc, At>mftmm.3te. f^^u-fi 
o. 3^7c^®asr^T-rsc<!:*s-ciri. CCDW-C 

[0 09 1 ] CEIJf^RgCD^g) 0 1 5fJ, CCDI%BJJK 

<fc£ 3-XtcC a D->xf-A{c*it,irHif ^nssrftii 

©fftSEftH!©— ms*-*-. CcD^BjcD-Hife^-Ct*, 0^tl 

a i 6-m2 0K7s-r«t^tc. ffiffli^t?^^^^- 

^^tfSaffi^-f^^-^Q!, (8, r, 5. 

?ScD*^EIrl5S^<J:ili^WfCiS^fcH±-CS*0rf5 (S 

BT*8S»prt8«:*Jt5L-CBfSB©St(*H^ (l^-h*P 
^-00) HT?:^.JjST.2>. cntCcfcO, C(D»*:0ffJ 
S*cD-f-^X«. 0 3 lC7jk~$~<£. *> ^fSEsfeCDC A D^^ic 

[0 0 9 2 ] J:0I¥L-<C^«. CO^<D3^7cCA 
DVXfAfB. 13 1 OtCTB-TJi^fC. 

EHsKS E *R8F£1±T»* h ^P^-SffJBT «3£» 

MSgJfiS E t -^0ftffiS*S E q ^CDBuff S E CD 
Jt. *S*PE. iSJSLE. Hffif*. Effii*. AS<* 
^CDAtftS^VE*fflt,^Ci*sr#S„ CcDv-XrA 
«. CCDj:^ncS*h^P^-ia^BT^StCL,-C?||gt 

So 

[0 09 3] CH&ftyieM) WT. El 1 5 K7n«[# 
H^^SWCS-^*. 01 6~02O(C?&-,r. fS 
#&H^«»0— «*SiW 1/ J: 5 . 015 CDMS^ P - 
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T. .3SSRPE. ^IffLE, II^SE, SttgSV 

•C. ISISE(CiJ£ftISfS E t «>0ftffig3KS E 
q*i*0. SE*5*VE{C«Hffl«f. fiffitt <=ft« 

[0094] ( 1 ) »*H»»3R©A* 
*■**. ^ -/ x:/ U A 4 JbecSfcfPHBWfcWW L A^J 

oOStfcjSP 1 . P 2 K©«ftA*«C>tt-r 
*> x ij - v jWftfftc <fc 0 flMW -5 ( ttloliAift© 
«^«» 2*8 * P 1 . P 2 8 -?©n**j&7H-r 
■5) i. 016 (a) ©J:5fcAffif*0Jf5#s«^<**-K 
*fc. *SfPEi0t2*Pl. P2R«>-eS!)lt#3 

fflS*SEiL/tBO©QM (SEq) *Lt, 
5<*S*VEiLtAW(VEh)^ E13©J:^ 20 

&}Ksc-e. ^xxAtcgi&A*5ti-5.„ 

[009 5] &*J. ±i$0fc73&r«^ja>6AM* 
(VEh) ZmtnLXftmLtctf. SU©3Ml£fflt,>SC 

r*j £f£^LTftt*8]i*£fpj&i.. c©8H 

&<Dtpfr%m>X4T&*ir^mk'&\sX Q-o<omnm ( s 

Ea)4ff9, cn6 6o©0ftl (SEq) £iSi#!Jg 

ftffij ^iso-r$fe-r±T©ffi<t^s2o©0^E (s 

E q) *fffiRU #CC. ±T2o©E3ft® (SE q) © 30 
P B 1^C4-5©E3ftffi (SEq) £{1^ C±T&B©Hj£*> 
^K^iJS] 0. Cft£©6"XDEgft[B (SEq) 

[0096] m*x, mmemmicj; os'J©a®(* (v 

E h ) £ A2rT & <i . 016 ( b ) © J; 5 ft 2 o©Affi 

©s.^5t-r^s-r.sci*5. *nmx'$><o. m*mm 

m&©— o©S*: £ & £ . 

[0097] ( 2 ) m*mm>«ssRc^t 

ju-*>R2«c*«,»th:, B^iBS*©^/**^ 40 

J: 0 . S*0fl5BT©^RO-*£S*ff ^„ 09*. 
«\ 016 (b) ©±SP©Affitfc (VEh) tt. ±®<fc 
4o©ffliJffi*>6fi£S (JKffiSrKK) 5o©EHffiffc (SE 
q) ©ffiAK^fHU (II?:liLIIffl4o©i5f 
<JSH> if£©5£*£l§?< ) . T§P©ABf* (VEh) 
«. JSHi4o©ffliJffi^6fiSS (±®£Bfc<) 5o©H 
Eft (SEq) OttB K»«-r* (±Mi*b4o© 
£W (J5H) *£©««£)!?< ) Ci&tJ;*). 2o©AB 
#(VEh)4. fiffiXtt±ffl*«0fcC>IZ3H*«A. 
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mzm^x, b-oommw (SEq) £2isam£L&iia 
<mwto (SEq) e^o/iter* cssia©raffif* 

(SEq) JCigW (II) fS^WSI*?.) CiJCt-a 
T. JSffiXtt_tflS#fcl,>iaffiftffiA. B?rS*fP0©^ 

[00981 WC c©<t-5«:L-rf#6n/c±g|JEgffl^ 

IE A OTI 4 IS* <h TgPHffi&iffl B ©±P] 4 Ut£ £ £*S 
A4o© r^j £$t/c&c^»L<. setc, cne© 

•5S4^W (SB) «%fflt>r. M0IMA, BRA 
iC. 017 (c) ©<fc^C. 4o©£Hffi{£ (SEq) C 
S^HTr*. cntcj:0. 5*c* 5^>©E38BJ:9jS&2 
o©HS($;aA. BM£4o©EHfl® (SEq) CT^ 

t,^crt^©»*0^BT*ts^-r-sc<h^-r-*^„ & 

*J. 016(a), (b) CCTr^ft&J^fcH^i")/ 
^fiEL.ai>«*BI^»3R*©«>©4. &£*>A,, S*0 

[0 099] ( 3 ) S#0Jfc©^Jfc 
*lb$te (S) *f^-r^i. 017 (c) ©S*0JfJB 

MwmB<D*¥-tj;mft (mm) m&t&zs nzmmic* 

•3 . 017 ( d ) ©«fc 5ftl*3£©^0fl5HT*£j£-$- 
5Cim^. Sfc. 017 (d) fl^WHTK 
*tbr. ±3PEHffi<*iffiA©Sia^«^ (JMH) ^«r^J^ 
ic!£AU T»HB»fflB©sa&«j!i (Mi) 
*S3^cffiAT-2)KiatcJ:0. 018 (e) ©J^fcrt^ 

<Dmmm h t ^^rs-t s c <t #-e# -s. 

[01001018 (e)©<fc^ ^ff50ffJHTtC>P)-U 
A. BtC^i^WC. RM, gE^«. 5tL*-©*Sftg|5 

SL. iSPEatH^ACC-ots-CB. 1 2*©^W^A> 
6. 4*:©Sitife%l?i^<&^< 8*©±TgP©^W^* 

art? a* s jwbj— £ -r -5«*k»^ mm^mn $ nr . 

019 ( f ) ©±SP«:m-r<fc i 5 0c. S^WJflAWeMc 

iisn. ±gprasftiiaA3!»5Ris«{c^ffj3ni>o 
[oioi] ctitmm<Dmi&mm<t!&m*:Ts\imffii& 

Y)V (mmH> h JU> LV©A^3*. ±gPHBttfflA 
©Mffi©li-^J: , 3 4>. A#<-TS£. 019 (f ) ©T 
SPtC7jrrj:5<lc. iteAHC^^^S^sn. TSPE3E 



(16) 

29 

c to «fc 5 «c L TPJStcjn 3 ft* J: 5 temmBH t #'fS 
6tt£„ oSO. 018 ( e ) ©WQfflffcfflA. B©± 
«®i^»©*»K©««8WC. aWW** rJlXV© 
;frrajRO'*#3 <fl$) *^*>-&SiS«Mfc«il!*. JbT 
»-Ct*Jlte-S»*-C*6f 4. 019 (f ) ©Jc^t. pf 
EHSftfflA, B©4-o©0ftffi (SEq) *»6*»K38 
fitetotf. fm&K&cx. JbttQifitttiAtRIHt 

w *tf -5 c 4 * s . 
[0102] 3 €»(C. iTSQlttfflA, B©8J;£[6j© 10 
80HR4. *moraffi««C©«llMlio««»«:*»i> 

a mm) ±?zmmmmitmmz'it*> 0 

2 0(g) ©<fc5fcSBBBJBHT*J»6tiS. -o**). 
019 (f ) «C**>T. ±OTffi(*iS (RflfflS) A -if 
r^EHffi*^ (SEffSIS) C-TSBE3ffi&lfi (*.*ft*ftflf 

sb) bbj-c. Nt#ffl<css-*-&as&tc. nmm^zvfc 
mmxmtt. 020 (g)©<fcMc anh^mmw 

tSLA. B. caW6;Mcfg^to3ft/cgJFJ0Jf$HT# 20 
[0103] CVmWVlX. mtWt<Dffl<Dmffi$M5-<D 

[0 104] (4) J/i-r< >^ (fe*£<9. B2f=tW) 
;U-9 1 >R4{C*iti-C«, ChSt?©*-f>Rl~R 

3 -c# 6 ns^sjfj b t ^mmm h t ©sibbk: *t o 

-fw>y (feSfeO. SJttW) *&3£tT-5o 02 11*. 
02 0 ( g ) tcSfH l fc93fcHflJCc*f l/t->a-f^ > 

[0105] £UJtt9H/fc«fc9«:. c©»h©— 
{CJ:S3^5EC ADJ/^f Am. tTF© (1) ~ 
(9) ©J:5<cW«*Wf 4. 

(1 ) 01 6-02 OtC^TiMc. ISSPEfta 
3nfc8*hsKOi?-00BT*^L-C^c%ii«t^ 
fflEHB (H-h#oy-B») HT£<X*4£)$l,T<,> 
<Ct*st#5. ffi*sa^W«:3£a3*i. CA 40 

MOill^CAEO^ •vi'a-^-^ASCAD-?-^ 

^fiiSfc (Al-Al Qm Z&kMLXiglJE.Ltc&.m'*-? 
r Jl/Bfl^ P tc <fc 0 Sifr 3 *i £^tfc©affi S E K <fc ~> tl 
*h^P^-0^BT?:f y PJj£U l 36tC. fpl#3ft/cS 

# 1- *o v-MmzmtisMic c tizmi l xm- v * 

ni?-*Wr4R-h!Koy-H»HT*li^iflErS 
C£*5-C^^o C©1§£, S^htfU^-SftJBT^ 
^h^at>-0^HT±t?ii^o/c2B«. chzmib 
tc&<Dffl-h#uis-m&H7ic*si.>xi>'Mmuxi6 50 
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[0 10 6] C©^©3^7cCAD^7-A-C}*> * 
fc. «»ft21H*ffto-r. BBS^SE^tr<*SSVE* 

D, CAM, CAE-C— MbX*i?r?ZC±ftm&£to 

s©t-. cAD^xr^xmtzi-iz&imzm^x. m. 

«. Xff«**«HWi-SC4**-C*. rCAD toD 
irect Machine Control] £ PfO' 

[0107] (2) m*mmxabz>=itiffimmsEtp 
mnmmms Eqfoisfs e smmwzmmvx 

1^©-C. ttffi^l©/-^©^- *S#s##«:iJ>&(,>. 
m «. C <0%mt,t cfc S 3 ^CtcC A D 7- A(C fcW & 

lowftffiEg^^^^^iciO. s^cad^S;©*" 1 ;^ 

"f S*ffi£^Ifi-3'3C4#-Ci*£ 0 C©->^7-A 

-c^sn-5R(gf«. msstoFixato<. mz.it. H7 

©#«$:£if-?>-rc4&Cj;i3. SCi«*5. 
[0 108] C©^HJ(D3^CAD~>XxAt<:*jWS 

ic*tbt. SK©CADH©l/100©f-^ii 
C4a(cj;0. c©->Xf-AfcJ;-5ftE®ffil*. ¥ 
iBifiteWBI-CttC P U©iEAiiML?cfiS©;^yt 
;Un > f » - »-cfc*^r * «t 5 fe«SSJS5:*0^ 

«Ct). $e*©CAD^-C«^nJ^T-A->/cC 
ALS (Computer-aided Acquisition and Loqistics S 
upport) >ft)CD©0®igii*tf^C£^-C#€>„ 

[0109] ( 3 ) mmcMBzi&ftimM-rzv. *© 

CftSC 4#&£j!)S. 2^tcK0©3>^-X4^©<}: 

^ttWiwecjiyr. c©$ij^«±{c. mmmvnmz 
A*Btce«r s 4 1, » -5 ^*jf# ens. 

[0110] ( 4 ) BO^ffiil/T. ffi©±CC^ 

a^ffi^ti^twtc^a-r -s c 4 *i pj^r-*) 0 . mttfiic 
jf$-rsc4*sr-#s. c©j;^tc. ^sp&fj^*fflSi5^fetc 

t&^Lrffi©»iiI^^cSiia^c4A^. BB£5£f£ 

rsf I -^fi^if§Kffi^3ns 0 
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[0111] (5) MKSO&hXP^ftZmAs-cmi? 

( 6 ) n&Mvmmte. h AteiM-ii vf^\ 

( 7 ) mmMo-mc&« ic&mfimtrz? ■< u ? h 

o-awca»WK:fffiS3ti. Mitt? HBtt*- 
-3©ffi-5=- £ C 4 ifi-C & 

(8) n©js^tt». tt«o»tttt(cmoriiHi9pr^« 

Mill. ?IK&*ERfrfcttl£TSC£*«'C*4. 

( 9 ) ftffijafflicfflfHitgt'&tTfc-r. u^-tenti* io 

[0 1 12] fSffSiSKiJ. -«&}«:. IHmHH9 

h v >? xmn ■. mm) wfisr* o . c amm 

©3#jECAD>'X7-A©ffiffi£2 ; g© c J;*>&C. 20 
L-C^^ffi*i^^<t^cc«, #MttiftJl!»f-*rfK£ 
ft. 3>t*-ir*Hi4*fflil/-C. MJgftMM»&# 

[0 1 13] £/c. — fl^fcI^±©flStfTi1-#{CJH>T 
[0 114] 

[JHBOBMU J£Lbtt^l/fcJ:5K. C©^(cj;ti 

«. mass. s«ffi«sK»#affi«-'<5^-5»t:-en 

l/r. aGK©£flP<^y-*riitfeWfc^3*i4»* 40 

ftBHBSr^fiW*. CtiJCfcD. ffig3ti*> fi£*©CA 
D^tCteWiffiftiffi^KjtttbL-C. — 3 

era5jwe»3ti. c©^??-c:£-c©ffi*ifi<K 

»KT4J:5k:ut(,»s©-c. ffl©«tai»«:-Jltt*fe 
mcims. se^r. la^iE^-r-s/cif)©-? 
-»fi*^*§{cfi«L/. n>f*-^©?si^a©©M 
*«4>3-i*ac£*j'Cfifa. so 
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[0 1 15] 3 6tC. c©|69iK:«fcti«. *l»3ftSjfc 

!5Looffi£aHjfflPU +#tcJirafcJ&3;fc7C0ff5*5i£ 
BSC 

[0 116] 3 6(C. c©»W(cj:titf. #.S*»3» 

7c^tlf=- * * 6 *i . mSROlli&K -f > f RO'*K$iJ 

t -C ^KS3R«t{&©S jR©^ESHtc Sc^roS 

^fiiis l . s«© bjs ^rWSfttc «jjifr scims. 

[0 1l7]*l/T. C*l6©«MttWa5a»{C«ISlO 

-c. se.cc yc©j:5«ri$»-r^snsa5±©^ai*** 

( 1 ) {^©CAD^jSCCtb^T. ^-^SSr^StCiE 

»u ma. i/i o om&iam.'rzct&x-s. 

(2) a>t»-*©iSySt«HI©fi^*«*3-S. 

(fi©/<- v ^jun > f * - zx+fi-mmit-t zztfrx 

#•5,, 

(3) ffl©BS?at^c— IMtfctSCtm, .^E 
ISit^eCAM. CAEiC^jiW^-^^ti^-r^Ci 

[HS©ffi#ftitti»] 

[Slliltt, ££*©3^tcC AD^StCfcOfPRES 

nz>mB<Di&m*wkt>?mx&z>. 

[02] H25J. (*3fe©3^7t;CAD^r^cteWS^7 
[03] 13tt, '&*03-X7tC ADttlCteW Z&W 

i$ (^>;3>) mizmtylrmxiSbZ,. 
[I4]I4(J. C©I6?8©— **W«:J:i3^7cCA 
D * -f- A (C *J Z> %>\fr£ TTi\> 7 s - £ ? ^ X 1f j» ?r ^ to 

[15] 15tt. C©ffe?gcr>— H«P!|CCJ:S3^7CCA 

d u x t- a tc*s a s =&iS4H»i-r ■£» fcsb©ig-c * e . 

[06]06t*. C<D$m<D— HJfiWtCct-S3^7cC A 

[17] I7tt. C©^cd— HSS^iJtcJ;.S3^7cCA 
D ^X-T ACCfc^SH^ffiffl]ltI^"7> - ^¥1B&C>* 

[HI8]08W. C©|«W©— H*feWcJ:S3^7cCA 

d ^ x x a cc*j w i>wmmffimm>* $¥-m&.v 
w&®m*mt>?mx-<h*>. 
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[B9]B9«> C<omi<D— *!6WcJ:^3^7cCA * 
D 5/ X ^ A ccfc W 4 EH A »B8lffi«^ < 5 ^ - * 

[BlOlHlOtt. C©«IBO— **«*CJ:S3*7C 

fto-H***M-Br**. 

[II 1 ] @1 UJ, COIMB©— 3IJWJCC «fc4 3*5c 

[H12]H12tt, COf%HJC[>— USS Wc J: 4 3 ^tc 10 
CAD >X :r A CCfcW 4^ffi#f*«llfipS<7 ^ - 

[B131H13B. CO»W<D-SIJ6««:cfcS3*5c 

Br#>£ 0 

[Bl 5] Bl 5tt. COIfelBO— HJ6WcJ:S3^7n 
CAD f A KfcC »T*tf 5 tl&iL&mfcCDlfcf&S&m 20 

[BlBlBlBUt. C©*KO— H«WCCJ:S3*7C 
C A D^^^ArcD^ftB^RJEA&ffiagO^ttWBJB 
tW^J«:«t>TB©» 1 a»r*s. 

[B17]B17lt C©»WO-H«««:J:S3*7C 
C A D^X^A<D^*B^^31iaS^?cD^:f*WB^* 
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W£ B©3I 2 SfcfrT' * 4 c 

[Hi si hi 8«. t<Dmn<o—wm\fc&&3&jz 
cad A©A*H»*flE*affiasr©**WB» 

CT^a*>*TBCD^3SS^r*S 0 
[819181912. C(D^WCD— JliSWc <fc S 3 
CAD V* A<D3[i*H«*flOBffi§er ©AftWHJK 

[B20]B20«, CO^O— HS6W|6CJ:4 3^5£ 
CAD 5r ACDSftHJg^fiJOBMg^O^WB^ 

[B2 1 ] B2 ltt. CO*M<D-j|«6ffl|«:j:S3^7U 
[If-^tDSMJJ] 

a 1 , /3 1 iffiK0fB^y-* k 

a 2. /32, r2. S2 flfflMSS^-*-*, 

a3, /33, r3, - ttSII^7^-^ 4 

PE. LE. SE, VE *g*. JS^ift ffiKRRtf 

»§t <»#BJISS3R> . 

pa, pb, pc, pd 
pl. ll, sl. vl 

rc »;^tu>^^^>^, 

BT S*B« (»*h#o^-BJB> , 

ht mm<Dm«<DALfcmj& (m-h#u>>- 



[B3] 



[19] 




PT 



Ilifi 



D 

(0, 1) 



A 

(0, 0) 



>* N Scd 

* \ 




Sda S (p. 


\ Sbc 

\ 



O (1, 1) 



(i t a) 
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KBJ2 0 0 1 -2 50 1 3 0 




1 0 ] 



[A23] 


[Tdc] 


[Ted] 


[Tda] 


PD 


"PC 


£Tad]| 


PA 


PB 


[AZ03 1 


[Teb] 


[Tba] 



CA22] 
[Teb] 



£Tbc3 
CA213 



IA23J 
[Tdaf 

[Ted] 
[A20] 



CTdcl 




[Ted} 


PD 


PC 







[A22] 
\[Tcb] 



(a) 



[Tab] [Tba] 



mmmmmmm 
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[04] 



Ank (pe) 



« mm) »* (le) 



— - | HftBHK (set) 



(SE) 



BIttSI (VEq) 



£V*K« (VEp) 



L- H (VEh) | C V E) 



SOW 



[05] 



Zp- 




CD jM*pe 




C2) aH»**?**0d»i 



14] 



1 5] 





CPU 
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(2) *s*n®8H*rat<*N ElWiiaW7/->»tfftSB 

« mm 3s 





(22) M2 00 1 -2 50 1 3 0 



ims] imi i ] 




Sda— {1 - (i2 + a2) } 



[020] [021] 
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[Ml 2] 



1 3 ] 





\ 

\ F 






\ / 






H 





(0, 0, 1) 



r j. 




^^^^^ 


V (p, a 

y , 










.V^O, 1, o>\ 


<i p 



Q (1. 1. 1) 



c (1. i. o) 



A (0, 0, 0) B(1, D, 0) 

(2> AH(tt*««/<? 



IS tt U *~TJ„vp 



201 202203 



1201 
S2D2 
E203 



■J X h 



VL 



101 10? • 



cm 



,8L 



LP, LV J ft U X h 



3101 
(3102 
8103 



001002 
003 004 
005 005 



<Q5> 



'J77 l/V* 

nag : 







Stttfll 


jSOO 1 


X), Yl, Zl 
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£002 


X2, Y2, Z2 
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A003 


X3, Y3, Z3 


5 



^5 



PL 



(24) 



mm2 0 0 1-250 130 




[*BH]?«13¥4fll7H (200 1. 4. 1 
7) 

[#fcH*IEl ] 

imimmwMZ] mmm 
[mjEMmmsz) 0043 

[filEF^] * 
P = AlO a 1' + All 12 
+ A12 a 1 ! (3 1 + 
CCT 1 , ^-^^ h-iUAlO-Al3tt, 2o (S,*PA, 
PB) ©JS.^* hJbS0 c 2o (jg*PA, PB) tcfc 
tt£ (II) (MSP** hJl< ('Pffifflffl&^i' Tab. 

aio. aii«, Aio=m^,PAom^mmmm. a 11= 

«£PBOje£linE*«£U A12. AufcoOTtt. 
#)x.(i. A 12= 3 X (AlO+Tab) , A13= 3 X (All 
+ Tba) tti>Oyifijp.^. 



* [0 04 3] IS/^y-^H (a 1. /3 1) icttfc 

u^ra (x, y , z> icwm3nzmwmLE±<o 

1 , /3 1 SrfiJfflLT. mmms E±<DjSp©3^7cfIS* 

«^«, ;Kse ( i i > -cabsn^ : 



A13 a 1 (8 2 2 ■••(11) 

[mjEMmmmz] mmm 

[»iE««ai«] 0 04 4 
[*liE#ffi] ^f? 
[fflilEl^] 

[0044] C^J^iCl&ifc--^ hJUAlO~Al3£i£5£ 

me (i) tcfe^-c. *ngsgPE±K:*$w£ 

^7^-$Ial = 2/3, (3 1 = l/3©*Pab, 
M. a 1 = 1/3. (3 2 = 2/3©,*Pbaa, 
-eft, fW'** hJUTab. TbatC^lS-TS,, h 
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JUTab, Tba«. C ©i85£W©*§£v ifeSPA. PBf 
©IS^LECDg^^ a. Tab© 1/3 IS 

<t$n€>„ ccr. mm^? hjut/3 act. « 1 = 1 , 

iS 1 = 0©££©d P/d <8 1 -C&f). h^T 
ab«, al = 0, /3 1 = l©<fc£©dP/da IT?* 
S. 

[3M&fiIE3] 

[tSjE*f*JBB«] 0 04 5 

mjtum Km 

[004 5] *tCiti^<DJS^-5*. 
Tab = < All - A10 ) / 3 
Tba = ( AlO - All ) / 3 

A12 = 2. 0 x AlO + All 
Al3 = AlO + 2 . 0 XAll 

c*i«rjjaL.fc^fls: (in icmm^nttb 

Si. 

P ( x . y . z ) = AlO al + A 11 ( 1 - a * 
T/3 = - 3 x a 1 AlO 

+ 3 x ( a' - 2 x 
- 3 x (£' - 2 x 
+ 3 x £ J AH 

[#*s§fi8IE5] 

[»iE*fJMIB«] 0 04 7 
[fiIEP*g] 

[004 7] JS*P AYOtlSSLEOSS'Cl' b)l-T 
i8 a tt> ±SC ( 1 2 ) T\ ( a 1 . (3 1 ) = ( 1 , 0 ) 

T(3 a = 3 X Tab 

wwfrtiz. £tc. ws&PB-coimwmLE commit 

Y)l>Ta btco^-CiJ. imHcCC, APB*>6*PA 
iC^^mmmLE±(Dm^i' hHa = dP/d a 

1 CCfcOT (a 1. /31) = (0, 1) iTSi. 
Tab - 3XTba 

#f#6ft£ 0 fie->-C. ^i>Ml/T(Sa, TabB, $8© 
-^MUTab, Tba©3fgi&£. 
[*ffilfiE6] 

[ffliE^JSa^] 0 04 8 
[ffliE^g] 

[0048] 0 . Mb£PA-C©»8li!iftte*«fc-? 
L E £ ^jfc-r Stl^K » . « * P B rotoHt-c 

? HJUAllRW^* h;UTba?:ffi^K:^frSCi 

#-cs*. «MtPBr©8Mljgttf4*«^ooaaKRLE 
*^rS»^tC«. ffi*PA-e©S>ii-<f HJUA10R 



* 1 ) 

P (x, y. z) = AlO (1-/31) + All 
<3 1 

[*tt»liE4 J 
[*9iE*f*«8l*J IdflBS 

miEttmmmzi o 04 6 

[ffliE^] 3!H 
[ffliErt^] 

[0 04 6] C<D^®Z'b*>'J>Lm-0<®.W?Zt, 
(al. (61) = (1, 0 ) ©i*P (x, y. z) = 

AlOi&D. (al. (31) = (0. 1 ) ©££P 
(x. y, z) = Att£tt4©t\ 8BJRLEB. -tft 

-eftf&tfc-^ h.rt/Al0. Alir^bSftSJa-SPA, P 

Btiiciw*. *fc. ¥^ (in 4^^^ 

-*(S ivmft?2>£. fiPA*6*PB(C|S)^^S 
SRLEJ:©^-^^ H;l/Tj8= d P/d (3 1 KO(,»T. 
^(l 2) ifimHtlZ : 



a 1 (31) ( AlO + Tab ) 
/3 1 a 1 ) ( All + Tba ) 

-(12) 

Vfflm^? HUTab£ffig{C^{b-r£Ci#-C#-2.„ tc 
is. Jg^PAXtm^PBtcfcWSft^* 
ft-eft. ft*"** hJl/dP 2 /d/3 l'XIJdPVda 
1 '©JCK (al, (31) = (1, 0) XS* ( 0 , 1 ) 
ZiK AT 5C ifCJ: Df#6ft2>#*. ig * P A X«« * P 
BTft*»IS*-Cfc«J#0oo«SSRLE*»l5 , r4» 
«. Jg ■£ p B ©SbS.^ * h ;U A ll©^X«S*. P A 
©JS.'S'* * h A> A 10©& L tpmtt i> C £ #r t & C >. 
C^ffliE7] 

[*iIE*ttUBS*] 0 04 9 

[ffliE^ffi] 

[ffliErtS] 

[0 04 9] fiifLEOf-^iiSU, ±il 

iffl©7-i'i'J7 (}iil7 ; -^iSJ#i , JT. iiiffi©^, 

e>o|tR$±|B) . S*I/OV--!r>XNo. 

S„ 

[#t^l«iE8] 

[HliE»»JHB*] 0 05 2 
[ffliErtS] 

[0 05 2] ffiSJUSEOf-flllitt. ^(*W^C{*. 
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(^n^v?) se t^vaftmmm mn^ ^) se 
<n = 3. 4. •••) . m<onmnn mm) > ftanmi 

t\ ffig^SEcDnffl^iB^fe^-^iurf^Ocfc^^ 

[»iE»*WH*] QBflMF 
[*ME»*3«S*] 0 0 5 8 

[ffitiErtS] 

[0 0 5 8 ] ®SHlt5 ( a 2 , /S 2 , r 2 ) ffitf* 

(p. a) ^6St»"C#*SftcDr, C*i6QBflffi«\ 
a2 = 1 - /3 2 - r 2 
£2 = p 
r2 = q 

(P. Q)^Lta + i3 + T=10»l5St5C 
<h#>6, S8(a2, £2, r 2) {ifpJ6^(D3^CDM 

CC, ^HftJgAABCCCOl^r. ^<Df*3.«£S (p, 
q) r»WU/ci*03^C[)=ft}|5©ffiSJ:t4r^toCT 
l>£o £/c, CG><fc5fcn«ffi«! (a2. 0 2. r2> 
(p, q) Cc^tD-TS^cDH^: 
Tt&ffi-eommP (x, y. z) #CtCM9! 
TS,fc5&iBStJ$« (or 2, |32 ( T2)(D|gZ^ 

[*«»iEl 0] 

IffilEtt&mBZ] 0 06 1 * 
P (x, y, z) = (1/3) 
+ (5/27) ( Tab + Tba 
+ (2/9 ) V s 

ft**. 

Tab = ( A 21 - A20 ) /3 * 
P (x, y. z ) - (1/3) 



[filErtS] 

[0 0 6 1 ] ±i£<D^&S < 1 9 > HftffiS^S E 
t©«iMg±-rtti» (ftiBO B*LE©^«a (li) 
fc— ao<t»htfft6«rlr* UBS, 8»SLab(c-9 

a 2 + /3 2 = 1 :fc<£tf r 2 = 0 

#/a5rr&<D-c, cn^s (i 9) ^ftA-r^i. 5$ 
do &mtpti2> m mmtc, «©«imbl be, lc 

9) ZOTSiSE t<D«J?«Lab-Lc a£^ 

tjffiffl*^jiL/rc*s. a 45, S(i9) tc*j(r>-cffi» 

(a 2, /32, T 2) £;*c* (1.0, 

o), (o, l. o), (o. o, i) <trn«. ih,£ 

h^A20-A22rat>^n^H*PA, PB. PC 

[*«MiEl 1 ] 
[*BlESM«S&g] 0 0 6 2 
[ffllErt^] 

[0 06 2]H7(cfe^t, H/5PA. PBffl(D«#i 
Labim^7^-d»fia2 = 2/3, £ 2 = 1 
/3, r 2 = OCD^ral^P a b. a2=l/3, 
£2 = 2/3. r2 = 0OMjSPbalt ^n^n, 
•MP"** h^Tab, TbalCttfcTZ&X'&t) . ffeO^W 
SLbc, LcaWI5,Pbc ( Pcb;Pca, P 

VsH 0 "X" EPT'^-ra2= 1/3, £ 2 = 1 
/3. r2 = 1/3 0«SS o*¥«L/cffirt«WW*«:» 

(WATTS 
[#«»SiEl 2] 
[ffiIE2taSSt£] 
C»iES**3lB*] 0 06 3 

[filEWg] 

[0063]S(19)(CfcC^, (a2. 02, r 
2) = (1/3, 1/3, 1/3) 
( A20 + A21+ A22 ) 
+ Tbc + Tcb + Tea + Tac )' 
- (2 0) 

*Tba = ( A 20 - A 21 ) /3 
Tab + Tba = 0 

( A20 + A21 + A22 ) 
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+ (2/9) Vs 



(2 1 ) 



o£ 0 , rtSBWSP*^^ h sWs = 0 

[*««iE13] * 

1- (a2+/32+r2 + 52) = 

r2. S2) cDffite5t£& 0 36tC, Hfl^CDHocDffi 

( a 2 , /3 2 . t 2 ) *Eio©ffia@|ffl|R ( a 
2. i62, r2. 5-2) fctt»*jftrSC itcj: SI 
Dffi»*ftHftJBKSffia» <a2. £2, r2. 3 
2) ra^-T*C£36sr*4. 
C*«»jE1 4] 
[ffljE*t*«WS] 9ifffl* 
[*BIE*ttfcJBS«] 0 0 6 9 

[UliErtS] 

[0 06 9] CC~C 4 MR"** h;l/A50-A55«, 4o 

<nbs=*iiwoaaijapA i pb, pc. pd)<2is 
h-pk so (»ii.^m«»=«w«ow4S) torn 

h;l/Tab, Tba, Tbc, Tcb, Ted, Tdc, T 
da, Tad. Rt>\ 4 oCDffiftSiJffll'** h ;bV sa. Vsb. 
Vsc, Vsd©H-l 6®<DmW&.$L&t>Wtii2tlZ> B ^£ 
0, A40^A43 = S*PA^PDCD||SlHSSffl, A44 
= 3 x (A 40+ Tab) , A 45= 3 x (A41+Tba) , A 
46= 3 X (A41+Tbc) . A47=3x (A42+Tcb) , 
A48=3X (A42+Tcd) . A 49= 3 X (A43+Td 
c) , A50=3x (A43+Tda) > A 51= 3 x (A40+ 
Tad) , A52=9x ( A 40+ T ab+ T ad+ V sa) % A 53 
= 9x (A41+Tbc+Tba+Vsb) , A54=9x (A42 
+ Tcd+Tcb+ Vsc) > A 55= 9 x (A43+Tda+Tdc 

+vsd) T^^> e ft*. c<onm^i>^rjv&mm±(o 

2 MVA40~- A43R,&9W'<9 h^Tab, Tba; Tbc, 
Tcb; Ted, Tdc;Tda, Tad;Vsa, Vsb, Vsc, V 

sd£ -e n-en u - n ^mmm^^^fx h & c 

P = P (a2, j32, r2. ■». if 2) 
1- ( a 2 + £ 2 + r 2 +•••+ y 2 ) = 0 

a(29)«. 3«(30)^(32) ★e^msn* 

1- (a2+/32) = k2 Sab 
1- (£2 + r2) = k2 Sbc 
1 - (r2 + S2) = k2 S cd 



[0 0 6 8]ft*J. Hfl«I«ifr<7^->a2, 
2, r2. *2CC*>^a (2 6) CC*-rBB«*J*« : 



/8 



0 - (2 6) 

[*BiE3**»a«] HttHI 
[IBIE5MWIS*] 0 0 7 0 

[0 07 0] C^tM (27) 6#*©*!M«C-X> 

a»tto^e«g»<c«ttsc (ii) cc— Scute 

a 2 + &2 = 1 *$J:tf r2 = S2 = 0 
#JS£ftT*<DT. cn^S(2 7)CCfUT^i, H 
SC < 1 1 > I3«CC, flS©*IM»Lb c 

-Ld atco^r&^^u * ^ic^^a^-r^<t, 

EHftlSiS E q CDS^iL a b - L d a 
M^Iltl^c &*>\ K (2 7) CCfel^T (a 
2. /32. r2. 52)4(1, 0. 0, 0), (0, 
1,0,0), (0,0,1,0), (0,0,0, 
1) <t-mtf, ^tl^tl, h^A40^A43*iff 

htt&ctfrh. E3ftffi^iBjSPA-^PD*iiai'r*c 

[f^ffiilE 1 6 ] 

[*BIE*raUHB*] 0 07 3 
[ffliE^a] 
[ffiiErt^] 

[0 0 7 3 ] CC3 nHBSfS*:lHB*SEtt. 

tc»i8-r*i. ii ncin^c, DffiSfiirijOiE 

<fc0nft#©ffiB*SE*5£»rS»^ #5$ (2 
8) , (2 9) ttf&ALL. nMOlWtH&^^^J-ZO) 
ffi«. 2 oOHfflffjCOffiS (fi»JA«, Sab, S n a ) 



(28) 
(29) 



(y 2+a2 ) 



= k 2 S n a 



(28) 
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Sab+Sbc+Scd+ 
k2 = n - 2 
fc/dU Sab, Sbc, Scd. Snait iZ2A 
N. BC, CD. ■». NACD±CCAEO/hHftffJASA 
B, ASBC, ASCD, A S N A<D\MfM~C£> 0 , 
}fctWt»k2fcl:. fllfctf. EMABC (n = 3)cDt§ 
^k2=L SMMBC D (n = 4) (Dtg£k 2-2 

[#M»iEl 7] 

[«IE*f#Uia*] 0 0 7 4 

[UBiErtS] * 
P - P (a3, A3. r3. 
1 - (a3 + £3+r3+-+y 
ft*. ^(34)^, *S(35)-(37) OHff*^ 
1 - (a3 + |33+r3+- ) 
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